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1 

i mm 1 1 mmm t mmm t <mizWBfflEM*t*; 
mmmmm t mmmmnm izze, iz^wm^m * m. 

cit^iS2 ] mKW»^fWBftJtffiin;£ ixio- 1 10 

— 1 x 1 O 9 ^ ■ cm^fEHftftfgk-f£;k£#f»:k 

\mcs&3] mm^m^mwm^w-^ it o . 1-50 

O nmOiKHfiOffik^Si k IIM&B 1 4 

itfilSf^fflA^fcttl)^; k ^#^i:-rSfl^ 20 

c m** 5 ] meres* fc t wiatRttfc 

iWWHW* 1 , y'J^yMl, ZnO, GaN. 

InGaN, pl«a - S i i-„ C (0. 5<x< 
1) . a-S ii-iNi (0. 4<x<l) fcif'. 

'J?% < b ^—OCO^m^m^h^tX'h^ CI k £#S£ 30 
k -t h If 1 - 4 ft^-ffl#>-IBt;:teii£ftW1$x 1/ 9 

AS : Si, Ge, Sn, Pb, G a , In, Z n , C 

[ if 7 ] mmmmm t ^mmytm t ohmr 
mmmmmm^K l i 2 o . lif, c s f, c S2 

O, L i C 1 , BaO, SrO, MgO, MgF 2 , S 
rC 1 2 „ nI(7)a-S i C. nffiOa-S i 1 - x N 

x (0. l<x<o. 7 ) frhtzhMfrhWMZiih'y 
■y-tryxgjt^ 50 
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Clf5Ril8] Mfe*el8IB73WMJIftJ¥§ & 1 ~ 1 , 0 

o o nmcr>mm^mt-ti>^ti:mmt-i-i>mMi 

[|f*ifl9] mrie*«f^Mt;&ft&«^#»JS£;u 
. . IE?LMK£ uh b Lfz b # Tie^f*£ m&t& 

z b *mm. b -r & msm 1 - 8 ft c ^^ji e»ft 

JU.h>jUe>jUh/ 10 0 0 

[ m&R i o ] i ~ 9 <o v >-m^3i tiett^ 
^m^9 vri}v$*v*:>xm^-<7)wm.-nmziix-> 

[0001] 
[0002] 

HWrF5 , 8 5 3, 9 0 5^&fBI£|if»2*l.TU.& . C 
<tft»EL*?4 0li, Ifcfe^ft^ME^AtttiSLa^ 

nffiHtag^. »2<o«jMi3 6(±iEjLwai«*^*if f 

2 OttftJB 3 2, 36(i, ^tl^'txmm 3 0 *J i VUffi 

[0003] Ilf4 - 2 9 7 0 7 

ffiJB 5 0 k <0BIfc, HJ1WW«M 5 2, 54. 56^ft 
^tf^f«ll!WW**t^^PliE Lgg^ 6 o*J0H^$^r^ 

So ;«tlELif6 0ll ^1*3^^20*^11 
5 2. 54(;i'5T^t l J7^M5 6rttcH3t^ 

^#Sik^SWkkTV^ 0 tfc^'oT. ^*c7)*« 
M52. 54. 5 6^)3^. PiffiS 5 8 ktf -TS^ 1 ft 
*BMH5 2fcl±, K-^-tt^Mft^K-rLTfcD. IS 
ffiM 5 0 k SS^-«SS 2 cD^MM 5 4 «4T ^ -b7 ^tt^F 
4>P H 1il^^J15 6kffi^LT 

mm 5 2 <nmi- mm* t . ^mmym^m^ max t ft 



(3) 

3 

3££. 0. 5 e VJil±Offik 
[0004] *H*«ffiKAIi. #13^3 - 7 7 

2 9 9 fctJivC . jafcffi«EE»fltta«rSB , C* 0 . ©«S 

* /I,? r x«W^aAIMS«/l8«0«JS*irL-C v * 10 
ft. 

[00 0 5] 

^ 5, 8 5 3, 9 o 5-%&mm^tLtz^m.ELm? 

¥4-29707 e^Mzm^Ztlfz^ME L*^ 

LTV *4fc«>, m#fflt2^S&^WAtt^[*]±^L 
^fcv*3RKB#ji.6*ufc. 4fc, Jg2c9*«|54^& 
wc, CNiift^-ft^y y^ft^7^-t77-tt 20 

k LTffl^T ^4fctf>. SI 1 tJ i 2 o^rtSJS 
5 2.54 £fl§j£-T ft-ffr^ bK&LX . «##M)if * 
4£iil>jia§g#; (xJfy/i,7?x) iJgjSL^v^H 
mW$> 9 , *<9fctf>, *«|E L*f«l*«S«TL 

lf0*«iik*«^3Mi:OP a 1^S^fflfD*^^. fi 

«3bejb k as 1 co^mm t coms&rv -v * > t 

ft k =3r 0 -> k v * 3 £>*irt: . 

[0 0 0 6] 1fif3-7 7 2 9 9T-^L>t 30 

WfiE LSPmi, 5 V&TnVMBBSb&WCjb 9 , 

&AftMJi£»fft«itt.T. 77X7cvDf«i 

[ 0 0 0 7 ] ^ZX\ *fMH«fMB«feJ±JJErailt« 

att&f Lfc k - * . wimiftjf & i z/mmmmw mm 

[0008] 

c ism mm- ft fcft<^#a ] ^is^^he Lif <9 

JMK£ i *Uf , KB ffiS k PAffiS k * J* 

fir LT ^ft*Jf|E L*-f T$> *> X » k PJMOPbI 

fc**¥3WWf£iWt*. k k t> fc. fi«t?BeS<9MfIlfc 
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Sf tf Z. k < =5r 9 , IE?L^S^<9&Att^W 
k^ftjtft. ?§EL 3t^ffi«J±.»^JI k =Sr ft . 

U#£ Jf ;i ft i k V *£tl«ffirR£JI£ftft7 ^ft fc 
ft, «ftfcWfffl&5&«»»^Wu S^tc. **E 
L»^oWAtt^±-f-ftkktt^ MWJ8£«ftft 
^k^'T'Sft, 

[0009] ttz. *«W<0*«E LS^^W^-Tftt 
ftfc 0 . #«^#*ii«itffifii& 1 x 1 0- 1 ~ 1 x 1 0 

0 fcflUfrr* k , JETL^«^oaAtt^=t 0 fti?k Sr 
0 , WISE L*P<Offl«£EW»* t «« k ^rft . 
[0010] *^cO*«E L*^*«tfW4t= 
*fc 0 , W»»*B^/¥§ £■ 0 . 1 — 5 0 0 n mCOS 

Hl*I<7)ffik-rftik^4tv\ ;oj;dt;«)S-rft 
k , IEfL^«^^aAtt*U 9 fklB- k=3r 9 . W«E L« 
^Ofg«JEI»^^ k ^rft . 
[00 11] ifc, *IKB«0^r«EL3R?*«SW-*fc: 

h c^ffl^i^L ft t ^(S^r«Mk^i*J i V WftiSM 
T<?5a»#*)^Cft ft i k ^4 L V \ i co ± a 
-Tftk. »*Jifc*iV^TJ±jHl<oaAtt36*. HffiJltfc 

v <mxw «t 9 Ajf k * 9 , fin e l m^<D 

[0012] 4^. *fHHtfflir»E L3R?*H!SW4fc: 
ftfc 0 , P^ffiS k k <0lS(=Kft^lfHKnrPf 

iS^^9 3>X ZnO, GaN, InGaN, 
plWa-Sii-rd (0. 5<x<l) a-Sii-x 
Ni(0. 4 7<x<0. 57) frt>&&mfrt>miRZ 

^§fLft^< k t — oaAt^Si J;L K 'Bp^A>il^$ 
tift4>^< k t-OCO-fk^COffl^^T^ft i fc# 

AH : Si, Ge, Sn, Pb, Ga, In, Zn, C 

a t;«^ft k , i 9M^^«^offlt3iftS!»a 
^"f#A»fLft k k fcfc, fi«E LSfoiAtt^'J: 0 |*r± 

-Tft. 

[0013] 4>t. ^IKBw^rtiELSf^saWH-fttc 
fcfc 9 , I^Wl k *«5Bt« k colBtzKtt^liHKffn 

£.VT)V1HV ±WMW \ n y v <ft» ^ ft t> JS 
JRSixft^< k i — 3»*l«Mfc-&«rrft* i k^'if 4 

[ 0 0 1 4 ] *^BJco*HE L«?*«tfW-ftfc: 
ftfc 9 . PtffiS k k <9HfcR«^*f»*W» 

LizO. LiF. CsF, CsiO, LiC 



(4) 

5 

1 . B aO. SrO s MgO, MgFz, SrCh, n 
MtOa-SiC. a-Sii- x Nx (0. 47<x<0. 

5 7 ) fr$>%:i>mfr$>3B8liitL&'J*&< t i>— 

«3«*ufciE?L*>HJ tiiJWftft**»<s>*L4 kbhiz.im 
e LfS^WAtt^' i 9 l*)±-f & . 
[ 0 0 1 5 ] *%0jo*«E L*f*«WW-4t 
£>5t 0 . *f1Sfl;#Ptiia<7)ff $ £ 1 — 1, OOOnmcO 
«Hrt«flt-rftifc**»4U\ ;^)J:^«tS 10 
k . J: 9 ftix^mW^W ta^S&a^'W ^ftS k k & 

[0016]*^ #«9I*>*»E LjtfiflMWit 
//h>/ J t e >/xh/l 0 0 0 

^k. jEJLt*»*WtSIS-&S*-6ii:* t r#» tSM 
4t*iE7LMK (juh) 14. ?U^75^f b (TO 

F)a£fflUT. 1 X 1 0 4 — 1 X 1 0 s V/cm ■ 

[ooi?]ifc, ^mxomnmmz. ttEL»^ 
mmmkwmmmk<7M&&tf 

#Mk LT V ^ . Ceo J; "5 tUHr*"* k . AMfC* -> 30 
J^H^^flsk LTfgJ^k^ 9 . *HE L3R?*3c«t 
[0018] 

immmmmm} j^tf. eiw£#hslt. co^bj! 

cooi9] imi comummi i-r.ni £#38 l 
t, *^»*«E L*^fcti»t4»f i commmmiz^ 
^xmmt&. mi (4. tiELi^i oo^khht- 
* 9 . R§*a io.ii w*i*a 12. asi <?5ti 
utm^ptaa 1 4 . rnms&tm 1 6 . ss 2 co^stm^Pt 

Mai 8. Ig2c0*jl#^#:a2 0. 1M2 2£. * 
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^iftii2, 1 8. mi&£v : m2<r)$mwMmMm 

14. 2 0(:o^tW(:P|tl) 0 Ltztf->X. %cr> 

mcommtt. Miff, rwii 0^1112 2co«b£ 

[0020] ( 1 ) w«ns3ea 

i^mmtwA) ^mmtMvmmtmk Lxmm-tz> 

•&Amfr £> iBi z a A-r S £ k § & — s\ Hffia & 
§ v «tmi^ 6 *p * SA-ts i k #t*# * mm 
< b ) «^»k : aEAs*ufem*i i^m^smfl^)* 

( c ) HzfcHtS : «^ kjEfL«Ste^«^^ffit. ; 

^'L. ±ib ( a ) - ( c ) <7>&mmx&m*tt>-^z 

ki4. ^-rLt^-ri4^< . W^JfjHLtfDgyjIKIStt 

*«^M2W^kLT»5i5rt«OA*J>-6. Lft^t, * 
SHBtiJ^rJi, ^TMBUMtTiEHIbft ( l ) ~ 
( 3 ) m§ix4x^U;«^Wf-4^ra^» (3? 

ff* Lv \ ^rfc. TIB-JK^ ( 1 ) - ( 3 ) (c-^iix^ 
X^-U;^k LT(4. §^tcTIB-M?t (4 ) 

[0021] 

] A 5 

Ar'-f— c=c^ ] tf) 

\ I , V Ar 4 /n 
Ar 2 

[0022] l-W&t ( 1 ) tft, A rM4. K*fA^'6 
— 4 O^SBeSTS) 0 . Ar 2 . Ar 3 . joi^'Ar 4 

«4 . ^fi^ti^mm^ttzimmm^ 6-40 o^sk 
mxh^x, 'j?%< k it-iimmMMxfo o . at^m 

n{4. l-60fiST-fcS. ] 
[0023] 
[-ft 2] 

Ar 5_/l N ^ Ar A ( a» 

V ^Ar 7 7m 

[0024] [-^ ( 2 ) A r^li. j)^KR^6 
-4 0^#ilT'$)^ Ar 6 i3j:t/Ar-?(i. ^tL^ 

tu<mm^£tzimmmtf6"-'4 o^mmmxh >o . 

&. ] 

[0025] 



(5) 



Ar' 



/a 
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(3> 



[00 26] [— (3) Ar 9 -Ar"ll % 
tL*tlB&&k& 6-4 0 #ffl6*T * D, Ar 8 fcJ: 
y'Ar»lt 7KfRS^4 *:i4JWPW 6-4 0 C0^#m 

mxmmztix&<9. mm^P, q, r. 
*to4fci±itr*4. ] 

[00 27] 
Ufc4] 



?-< 

Ar 15 



Ar' 



16 



(4) 



Ar 



IT 



[0 0 28] [— «3£ (4 ) Ar ls Ar 16 , isitf 
Ar^Ji. ^tL^tL*3RM^4^{±^Si!c^6~4 00 

[0029]4fc. HBfcS ( 1 ) - ( 3 ) TStZtL&lf 

mzmmmzts ^x. m.mm& e ~ a o «f#jn« a 

b°l/^/K ?>J-fe— /K t'7x-;K 

f*7i-;k ^^TV'y/K i?7 x.—)VT>Y=y 
— /K >fyH!J;k *^AyiJ;l., b° U ^V^r 

[ 0 0 3 0 ] srfc , Haas** 6— 4 0 s 

f-zt-S, i -Tntf/H, n -TnfcVl-S. s-y+jU 

X, t-y^/US, 'O'f-TkX, S/^C?^. 

>-f-^s. ^^o^^;k^) . rn.mm.i~~ ecr>r>v 

i^m, i/7u^i/)VJr^i/Mm) , KM^f*5 — 4 0 

or U SJE^f* 5 -4 0 cor U -/t^T"Efft§ 

xxf/«, KSifci — ecor/^/^SrW-r^xxT 1 - 
A-g£, i/771, -has. AnyygfiW^ix 

4. 

[00 3 1 ] ( 1 ) — ( 3 ) T$tZtl&& 

mzmmmz&ux , ^mm^-rn 5 -4 0 or u 

-P>-*i:tT{S. 7i^l/7, t7fUy, 7yh7 
an-l//-, t'7i-kk ?-7i-l/>', b°n 



[0032] itz. ?T«8f&3ftB£, «*.VV'^TV'-)V 

jr. ^yy^sfy-/t/^ ^yy^^r/-;Hf« 
10 ajtwaffl^, **y/i^v-tfv*(fc£«j, 8-^yu 

»4U\ ^^u/t-ru-py-g-^o^ii^ 

Wffs Wi.BT4, 4' -b'X (2, 2-y'7x-/l'h'- 

6*fe4TOTai>a3fcfe*, «ior ^vu >«&M4 

[00 33] 4fc, flfch£:»*tt*«f§6;h.. #«S^3tJS 
20 &i±Z-&& ZbtfX'Z nMbHWBtiKMb 

fcfc, ±3*LfcHR^ ( 1 ) - ( 3 ) -TlSi^ix&^K 

HftJg^fc^T, H-«H^f#«9SMt^ftt 5 011 
30 SCi:**«fc 9#?4 U\ 

[0034] ( jfmtj m > <wc , #«i?B^i^ mm- § 

[00 3 5] ^T»SBK«<4, *.ffi^«0«^Hb^ 

4, to=Fmwstb't&zbim&L\\ mm. z\n%^t 
wmmit. l b at: ± 0 j^jss ^Jtsus ( iHF-*B«« ) 

[0036] (*t«^«OMJ?) i04 3 IzLXBfc 

zftttmm£mcommi,z^xtemzMmim< , « 

50 M^JCBtTaitffltR^-Sik^T^S^, 5nm-5j« 
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mOigHfiOffiT-'ft£ik##?4U^ zcom&li, * 

5jum -%:W.X- h k , EPJn«J±^ffl^« < Sr-g^fft^'ft 
4. Lfztf-oX. ^m3£m<7)MmZ 1 0nm-3,um 
OigHrtOffik^££k£U 9#4L< , 2 0nm-l 

[0037] ( 2 ) 

^ 1 ti =fc xm 2 » *■ ft ^tuBUa X ts 

£f#M S-^t fc , ^ft^ETL&At;:*^ Sx*;K- 
*t LX . m 1 *J X VSS 2 h itlc 

[0038] (DflMftm 

■Sh-ttT-fo hc\b mit LW 

[00 39] MWt, »fl:^BWJ J:T«Wtt»e^- 30 
;K iKUT-Uy, rffJXfl/y, TSyfjPWk ^ 

ttz, mmmm^cDwmtLxte, ^ is. m. -y 

0. 0 0 1 — 1 umcr>mm\*lcoW.b~tZ>c\bii i 18-i t 40 

OMAmzMLX . 0. 1 — 5 OMSPOiEEIftOlfik 

[0 04 0] ttz. tWtmiVMfiK-A-yi 

7-'J^±ffc7Syi S at? 'J # - # *- h X 
WbJ?l/X— f7k, ^U1fA'7*y» SP07 

*n^T-y^»ffc£*fc:, Any 
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#f*ailf!'C6 0, NPD£J:tX^f^h>\ 
'jyi>it«'TCNQ, i7^ny7-yi5iy'TCN 

7Sy^'J^V- &J;lXDDQ s SfcttTSyfV 
K 'J v-^it/D D Q^Sr^ff a £ k a . 
[004 1] 5r# % ^raMK^ftfclWEttK-^hi:* 

1—2 0 : 1 (^e;Ht) OKHF^^fflt-raCli:^*?* 

1 : 1 — 1 0 : 1 (^E/ktb) cr>mM\H<r>mt^'h<lt^ 
J;Dff4L<, 1:1-5: lOiBH^Ofit^-Sih 

[0042] tfz. ^mit^maX t/Mju^. \z-;sy b 
COffifrSbltb LTt±. Alq, DPAVBi^tliP 
BD«9t3&>6*4*MMI:-&*fc:, T/l^'JAM. r;U*'J 

u ±^#«o^ n n y y ftift , #±«^«oB§ib^ a 

fci4*±IH A«w n n yyflSW» 6 & S 1W> 6 MIR $ ti 

h^£< t t PCOSTCttH-^y h Sffl^^-frS d 

[0043] m±mwLfzwmfci*m*>£vwtimv- 
famteWMizmm-t& z k a, iztzL^ mow 

ifiU\ 4fc, lg2 0W^##;ilt;(i. «-TSEAtt 
[0044] ©Jtffiffi 

m*3J:V'm2 0*^»#:SOibffiK* 1 x l o _1 - 
1 x 1 0 9 Q • c mOlgiartOfgk-rS ItiWi L 
I^iili, irbffiijL^'l XIO-'Q-c m*}1fk^ 

■£tffo&tz*bxfo*) . —u. smmfii x io 9 ft-c 



(7) 

1 1 

^#:jfi7)irtfifii^ 1 X 1 0 1 — 1 X 1 0 8 Q - cm^lE 

Hl*)«flk-t&^ k*U Dif 4 L< , lxio 2 — lx 
10 7 Q- c mOfEfflft^ffik^4Ck;^§^«?4 L 

^. 

[0 04 5] 

miiiJ:t^S2<0*«¥^«sJIcOJ?S*l~l, 0 00 
nmOKB^ffik^Sik^lB^ LV*. i<^H4li, 
1 nm*It^ k , WHtWSMEsWSTUfc 0 , 
lETLii =fc l^^^ttjWST*-**^* 4 fcft-C* 10 
4. — ff$3& s l, 0 0 0 nm^lil,^ J£?lfc± 

0 0 n m<7)liiart<50fii;-?-4 <I kJ&U D#F4 LV\ 
[0046] ( 3 ) *llS«^|iSMJi 

"5, *IB6M»fc»L-CBMS«fcRJtT»&. L>fc#-> 20 

k -f* J£?L£3I 2 <0*|«Kff P»«Ji3^x^;MF-WfciB 

^. ioT, ioia^lSifeJ;VB2c7)*Mm?fPt 

iEIL*W«t=R»^r* d k , fBeSWS-Ktf) 30 
4 Z k tf~c * 4 . $rti , H l i t^fiS 2 toilflKAf fffi 

BSJB < 4 iE?L^B S k =3r * £ 

£»«K2£ § *iT < 4 m=F <m JS k & 4 £ k J±3«fl: i * . 

[0047] CD«fiic«fl 

( £ 1 OiE««#P$M« ) RlffiJf k k onm: 

SWfcSS 1 OfeMtttftt fit***, ^U3^|MSft, Zn 
O, G a N , InGaN, pI«a-Sii-,Ci (0. 
5<x<l) , a-Sii-iN, (0. 4<x<l) K 40 

4 V iBttfiJI k *«BBfcJi k oratRftTtm 2 Oitffiffi 
AM : Si, Ge, Sn, Pb, G a , In, Zn, C 

T*4 U\ £0± 3£^fc•£!H^£^£ffl-$- 

^& £ fc fc: J: 0 , ±0 «*iA:*ftf>BJ 50 
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WSfcra&T* i k fc =5: < , *li?l3frf 
fflBSHj&fMfiKSftS Z k *»SrV^ 

[0048] (£2^ii«fl:#|ifiSJi) znxo&sm 
ik-s^m.^hitzmm-Th z 1 1 i o , * 

m^Ht>i^«^#£>iu 4£, W«E LfR^OW 
Aft* 1 J: 0 [fiJ±^4 . 

[0049] 45t„ Sl2i?)ilt8^?BfKEffiS& L i 2 0„ 
L i F, C s F, C s 2 0, LiCl, B a O, Sr 
O, MgO\ MgF2. SrCl 2 , nlWa-SiC, 
nl^a-Sii-.N, (0. Kx<0. 7 ) frbtch 

; k £ i 0 , i OM^JEfLoffl ta^S&m^^tL. 

zayxo^mmit^m-chtai, ^mmtmcom^mm 
k 50Ei*- 4 zth^<. ^m&ytm&ffimtmco&mm 

[00 50] ©J¥$ 

H 1 *J J:tA"£ 2 ^iHS^MPfMJfcOff § 1 ~ 1 , 0 0 
0 nmCDWS^tniM.b'thZbjfilt. ^OilS 

(±, *§3&*i nm*iWk^-s>k. mmmmtmrLtz 

•9 . ULfe J: V»-?<0H tiZ^tts&HaT-r 4 4 
— JS^^'l, 0 0 0 nmSr^x.^k. 

(±iwwiffl*^r l < ft < i**^!^* 4 fctf>*ca 4 . l 

0-2 0 0 nmCOffiH^Offik-r^ik^'j; OS? £ L 
[00 5 1 ] ( 4 ) 

if, 4. oevi^jLt) ^ii, mmmmtsmz 
fziizti^^m^^mm-t^ztmit l^k mim 

A W*? A F ( I TO) , >fy^ 

[00 52] p§S«coff $ i>#tcMPfi$ix4 1 w 
Tli^V^X 1 0—1 000 nm<7)!iH|*lcOffik-|-4<7) 
***f S L < , 1 0-2 00n mcOtEHl^lOffi k ^4 O* 1 -' 

0 %VXkcr>mx*2b hZh tflfrt 

[0053] (mmm > — ©wit{±, ft*Mifcc^ 

/hSV^ (MxJf, 4. 0eV*if) ^JR, «MS 
i^^A, <J^A, ^-hu^A, 



(8) 

1 3 

0 — 1 0 0 0 nmCDW.m\*]CDi&b'thCDmi& L< . 1 
0 — 2 0 0 nmeoKH^filfc-rS^J; 9#f A LV\ 

[0054] \_m2ammmm'] m2(7)mimmi l zim 

110,^1 ^*»##:J1 1 2 s & 1 ^*S««WP*M 

114, ^mmtm 1 6 , *p has 2 4 & «t vmmm 

*LTV^„ -5" LT. m2 0Hffi^«tio(tSW«EL 10 
0 2i4. m^&AJf 2 4tC. m^fsliltt-ft^ 

to. w,2commmmizii^xi±, lETLoaAtt^mi^ 

1 2 fc i K> , VP^SAttt*? SEAW 2 
4£i "9lnLL$-t2:Si:kUc. Sf 1 Mil 1 

if. HMl0^ttU2 2^«^^tov^T(i 

as i conjee R«K^m£ k -r * £ t #t § s . 20 

[0 0 5 5] ( 1 ) VrTi^Xm 

{•mTmmmt^m) mTmmmt^mtLm. mm 
lx v \& it^mxhtm, js < mm-t& z t s . 

[00 56] CD#S«S««^^ 30 
#WHI9&SWfc#fttt, ft* (C> fcitX* 

* (H) ^££^#MS£*tMt:i^k 4fc(±» ft* 

(o , 7ic* (h) tJiyqR* (o) frt>%&wmm 
[oo57]i«j;a fc*a«aasiiffc-#Hiti»w-« 

Stc'S h bim-th Z b IzJ: 0 . iSix^*^?± 

CNl, -N0 2 1, 7 4 5 F3S) fcHojfcS 
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1 4 

[ o o 5 8 ] if t u^mmmmm^t^mb lx. t> 

>\ 7 t—^—y x.=-w , t7i/7x-i/y. N y ? 

^y(a)Tyb5^yM(A"t't7^i/yK^ 
&mte&totmft>ti&. ?i&xttsaifl:-&fti 

( y'Xf y /t/ltlfci:^' h y Xf - y /l-SK#l£^-t?o 

3fSBSIMt-&«fc LT«4. Milf, %«^SSEftcKffiffl 
SftiHlK ( 1 ) - ( 3 ) r^sn«»*KaMt^ft 

[00 59] ©#aigass^-^^ 

h, tt*BB«a6*2 . 9 e VIiLT<0j!7C'lt K-^°>- h Srffi 

ffl^-s i fc t i o . tt&tmmm t bust* zbz 
mmmzmm lx . n^mimszzmh z t &x$ & . 

[0060] i^)J;d =fc-irMfg^«i^t^ft(4. SISM 

t v ^-irssif * t lt. 8 - y u y -jvmm¥ * Efi 

hyrv-^!^*. ^y^-tfyyi^i* 
*j y y yli»*^^w & c: t s . § 6 

[006 1 ] ( M7ctt F-A'yi ) ^2 oSISSmitB 

tts*-?aA«i(4. *?*fiattfl;£*fci:t>te, Kit 
[0062] ®aa 



(9) 

1 5 

[00 63] <fc WftWC, #T4 L^TJVA VlkMt L 
0UJ4\ Li (U^A. {±*M^: 2. 9 3e 
V ) „ N a (thy^A, tt¥Mifc : 2 . 3 6 e V ) , 
K (#'J^A. ft^PifSf: 2. 3eV) , Rb (fl/hV 
>?A. ffcMR: 2. 16eV)fe^Cs (t^ 
A. ft3tW* : 1 - 9 5eV) jfifW&;h.&. fcii, ffi 

Krttf>tMWBRtf>«i, -fb^flK m$£M II, P 4 9 

3, HaWlS££*> tcteiSSii*: k<0T'& 9. J2TFPI* 

»4U^T;l^yiJft&KkLTJi. M 

Ca (#/>i^A. 2 . 9 e V ) „ M 10 

g ( -?^i^?A „ ft^Wifc : 3 . 6 6 e V ) , B a 
(^U^A, ttfil: 2. 52eV),feJ:t;Sr 
(XhoyfW, ttffPlfSC : 2 . 0 — 2. 5eV)£i 

^ -f ^ >y ? x 3f y ^ = 3 y/^ ^ — y*;^ x 

(N. Y. 7-fD-l 969$, P3 6 6) £iQtt$*L 

;UJ\ Yb (>f ttWHI* : 2. 6e 

V), Eu (JL— Ot'^A, "f±WWS[: 2. 5eV) , 
Gd ^A, ftWBR: 3. leV) fcly'En 20 

(X^b'^A. {tUMf*: 2. 5eV) #&ff£>tL4. 

[0064] ifc, #?4 L\^T/k# U AlHMlSHik LT 
ti, 0!l;il±\ LiiO, L i Ofci^NaOiW £>2x 

4. #*Uvr;l^y±»ft||HHt3fti: LTii, 
#!liJi\ CaO, BaO, SrO. BeOfciy'MgO 

-ffcifSjk LTti. ffifitf, Li F, NaFfcil^KFtU 
it7 'y-ffc^tJj&HC. LiCl. KC 1 tJifHNf a C 

vyyiVmt LTJ4, 0\lxi2\ CaF^ BaF 2< Sr 30 
Fa. MgFz^i-y'BeFzt^-)^?-/!^, 7 -y 

ttMWV<W ^ n y Wfcft^W ^ ix 4 . if 4 Lv ^#±S1 

>\uy>i\®Hb LT(4. WifcfLaFs, YbFs, Eu 
F 3 & kO 7 >y fl^j&^tf L>tlh . 
[0 0 6 5] ifc, iJiU^KcttK-^hk LT, 

or;P^U#M^lS{iLfc^#K^ft{4. 0UJ4\ T 
E-HRaS (5) r^Sft*. 

A* A r 20 " ■ ■ ■ ( 5 ) 

fcfcfU HR* ( 5 ) cpwAJi. T/l^? UAW*^. 40 
4 ft: , Ar !1 U. jRSR 10-40 <^f#Sfeft^*"C* 
4. I« ( 5 ) 5$"C*3:h.43f«Rfl;^&i: LTJi, 01 

by. ^ — 7i- /K y't-5'-7i-;K ^fy^7x 

s. 

[00 66] ©^JQM 

*^aEA« t *3 ft 4 mim H - vf y h coasjui * , 

SEA«£«!flW-4 1 0 0S*%k Lfck § 

fc, 0 . 0 1 — 50 SM%tf>i!£Hl*J<7)tf k -f4 Z\ k s6*ff 50 
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4 U \ 3S7Ctt H —^>V <r>mM*.ifi , 0 . 0 111% 
*if k&4 k . ^r«E L^O|fe«ffi#<rFL7t: 0 . 

mam& 5 o m% * 0 i. 4 k , ate , fBewtewaT 

7c14K-^°>-h^Jn*^0. 2 — 2 0Sa%«0*Effll*l 
t0fflt-r4^k^i l 9»4LV\ 
[0067] tfz, Mjctt F-^°y h^mOnMCML 

1:20—20:1 (^E^Jt) COteSlF^OfB k ^4 C k 
L^. *F*Biittflte»fc iiTttt F-^°>- h k <^ 
aaiUt** 1 i n OfgH^h k =5r 4 k , ffllEL *^ o% 
^WJK^IKTL^D. *ifif* i ffl<^4ffl^ i 'J>4. Lft: 
tf-jt. ^#^^^kS7ctt h'-^°y h tcomait 
m&l : 1 0 — 1 0 : 1 (^>klt) OiEHftoOffii:^ 
^k^'J; 1 9*f4L<. 1 : 5 — 5 : ico^m^comti- 
&zb&% h (effit ^. 

[0068] ( ) 4 , n 2 mmm^za tt 

4m^±A^OS^fP^^ 1 . 8— 3 . 6 e VC9§SH 
^IttS^fc^ffiL^. m^ft^coffi^'l. 8 
e V*i# k sSr 4 k » *^aXtt*»«T L- . lE»mJ±^± 

mmjjcomtf 3. 6ev^gi.^^, raw 
mmmzmrn-? 4 «r k ^-cs 4 . , s^±a 

i^om^SJ^Sr. 1. 9 — 3. 0 e VOfEHftcDffik 
tSciWDffiK, 2. 0-2. 5 e VcDlEISIl*l 
^fflk-T4^k^$^«T4L^, 4^, ^SEA«fc 
*T«BBiaiC«cfcO«^»B0j^*l. 2eVJilTOfi 
k-^4^k^f4k<. 0. 5e VJilTOffik^4;k 

^Ai^*^*H^^-i*^^«^A*^ k =3r "3 , 
flBlUKirTOSr*liE LS^ k -T4 i k 4 . 

[0069] 4^, M2mnmMi / z& 

l o o °cm±c7)ffiki- hmmt. L < , =t 0 #4 k < 
(4. 1 0 5 — 2 0 0°C«tgHl*IcOffik^4i kt"^4o 

«t o , ^r«E ls^ i o oewm&m^^zs 5*cja 

±k -T4 i k 4 . tfc^-jt . ?BfeB#t; . ttSga 
AS^t*^^#:^«^l±A§iiT^i-;H!ft^ 
L tz k L T fc . Al** 1 JBB* IBTCWW §ix4ffl 
Hd3W*ifir< * 0 , *«E Lgg^<7)S#^S:ia4 ; k^ 

«*KWW-&lSii*:-pv^T, ^M^Sffl»»lt (ds 

o ^m^\ mmim*. #^asi or/Mftt 

^tk LT^4 i k 4 . £ 0Dj£u flSeOSBBKBrt* 



( 

1 7 

[00 70] ( X*/l^j-"-=¥ * 77) £ fc„ H 2 USS© 
-V >y ) * 2 . 7 e VJiLLOffi fctiifc #* 

±, Wilf 2 . 7 e VULLk A# < LTfcfflf . jETLtf 

± U 1HSE L3R^363fc»JS#*i5a & fc fc fc % 

aEAJweflts&^-t* its- ®mt& z fc & . 
[0071] ( m^Amcomm. > 4 £ . m 2 usste?® 

tov^Tftfc^lKSiiifcwrii^^. Miti'o. 1 

nm~l//m«|KH|ftOffi^£^#?4L<:. 1—5 
0 nmO$SBftC9ffik-?-&C9J&U 9#?4 U\ 
[00 72] (*FSE7J»Z>JBJfcfifife> i^tc. W?&A 

[ 0 0 7 3 ] *FifcAtf i: . W«fg^#cO^J& 

«^&Ai^*«l?B^#cfca i 1^fc§*i& 

* ft ± S -it h Z t h mfe b =fir 5 . 
[0074] [SfS3C0HJ6^ffii] 03iS«£l*04 

4. SS3OS6fl0l5JIWi» #«l^7t«^AHW-C*oT 
fficoif £> -3 S * {gT § -tt . m<fc<n&}— it £ m Z> z b 

^wwt^sitft-r 4 terras . H3& 

iVH4fc^i a^«^#^«2 0 1 #ijk LT 

fflv\ a«2 o 3 t»ftLTE«U3taak^s(eiBB2 1 

2A-2 1 2Fa»&, #Wr43Mt*mtRB*fc^R»S* 

T, ffiK2 0 3tC. igffiR2 0 3*ie§tS)t^ 
0ISWfI2 1 3A*ftjeU mmU2 1 2A-2 1 2F 
*Zti?tiMM.2 0 3CT>mWm&2 1 3 Ati^Wtit:®. 
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[0075] zzx\ m3ti£ifW4iz7K~tM£mmm 

m.2 0 lfi. *Sfi2 lOt. >rcO*^f 2 1 OftcDii 

/2iu, i£ois*^^2 1 l^T^^Mftseas 
*ut, a»afi***t4fc»«ii: ( 6«) 

2 1 2A-2 1 2F££-^/t,Tl»3c£:JXT^&o 
^»2 1 Ofi. JffiSl^a (HSrtt-T. ) fci Os ft^^ 

w^^iSiitt^^ffitT' # i a (c^-ci^* . 

[0 0 76] ifz. WfcfcWl 1 Kis SK2 0 3C0 
Jl«gP^5:»^-4f«SgP2 1 2&ffii., *ffi«2 1 0ft 
T\ 112 0 3 i d tC|ffi!c$ixTV^ 

;«St*/^2 1 l«±M^**SI5^t;{±. 
2 0 3 ( gft) §^4^<OHIte«ia5 2 1 3£ig 

ifiTffttltiaS^XTV^. ( r<J0[3IK#SIJ2 1 3t(t 0 

mm^kx-foh^-? 2 1 4^#M$tt. ^-^ 2 1 

20 4 OHteiSfft i. K> , S^^^'2 1 1 fc«flrS*i/sX 
12 0 3*5, Si9HE*^^2 1 1 fc t tt:ft«EttSP2 

hib, ««2 0 3<D>f^C>fc(±, HHEtt»2 1 3fcJ:4|ll 

[0077] ifct. a ^«JS$ix^*S^*ga 

2 0 1 Srffl^T, *M^3tii 1 6 ti ivm^aeAJi 1 4 

4-f , 02 tC^K-T i a ^HiE*ffm^*K 2 0 

3 SrfflHL, i COMK 2 0 3 ^St*;17 2 1 1 <9ffi» 
30 »2 1 2(CflbhLT* 3 F5r««fc-r4. 02t 

5k^K^2 0 3^>J<TO®WSSSn-ri^(7){±. i(7) 

[0078] fEBR 2 2 l ±T\ mMM2 l 2 

mtm. &wffiXMm$m. m2^m^mi¥mm^t 
tijfzmLKm. m&sttizi vaslw 2 io«£« 

*^Jffi. Mi.tr 1 .0X1 O-'TorrC^l.it'iff 

m%~X*b&ZbhW-i&L^<, 

[0079] iX^X\ %MMW,2 1 2 SmmjDiftL 

EBEHIbS-frr, *«2 0 3^[UlEf»12 1 3Afc«H> 
TFJf?g31ffi, WiK 1 — 1 0 0 r P mT'HIK$li:-g> . C 
<7)J:atcLT, SM2 0 3£ ite§^^^aat0*.# 
50 »4^|slB#^*tTW«^7eSl 6^^SMt-4„ 
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[0 0 80] H4fc^r«t^t, mm, mmm 

2 1 2 1 2C(1 S«2 0 3 OHHEWSl 2 1 

3Ai^, 7j< 3 F*|6]t;FJfSSgSiM/-itt^tLfc{4BtclSft 

&<ii: h . u^t . * 2 0 3 K 
#± i 0% (t/wstai) Tft*afflMi*ieit=«iiw-«. 

iOs *^203^^fK§^ ; 5r<Ti>J;V^-C\ f«x 

14, SKEW-lsfPfc-rs HHfefi^M 0 *■ HISS -it & i fc 
[0081] ifc, &305£JfiBJIltf>18t^££i^ 

«i.«r. IM3 t^-r «t at. 11203 swbjbtsjr-c 

^<r>mm.2 0 3O0Sgf«2 1 3A&«t>'ti: 
TS««H 2 2 1 «OP3ffl±fci&^T«R<^!»«2 1 2 20 
A- 2 1 2F£ffif£U 2 l^g^M, ffig 

2 0 30— }a<7)j|££ Lb Ltcb^lZ. M> ( 1/2 ) 
xL*jRJg."$-*£i:jWS4LV\, =5nB. XK2 0 3O32 

"5, 1MR<^II«2 1 2A-2 1 2Ffr^, 1S203 

£ fztb , filt^Alt^S - fc < * 0 , JHHrt fciJ ft 
[0082]4fc, m3^jf^^wit^^n»s-r 

4tc*fc*K H3fcjS-$\£3(c, «itO^#}12 1 2 A* 
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2 0 

*~2 1 2F£, SS2 0 3 <OHHfe«BS 2 1 3 A£4M>£ 
-TS««P32 2 lOHJCLMIIl&U «i*^S*jg2 1 
2A-2 1 2F«0Kft» (Mft) £nfcUfcfc*fc. # 
^#M2 1 2A-2 1 2 F£r, MffiR 2 2 1 ^tp'C^ 1 ^ 
3 6 0° / n cr>ftmX~mWctZ> ZLttfiKt Mi 
(f. 3S«S2 1 2* 6«SIW-&«^-fcU±. SSH2 2 
1 cr^kfr A,60° ^ftSTflBIS-r 4 £ k WfflBTti 
£ 0 ZCOJ:olzmSi-&t, MC2 0 3O#gfc$Hc*tL 

[0083] 

[HjfiM] [itatwi] 
< i ) *-he Lm^mmmm 

•f„Jg3l. lmm, 1200mm. I200mm«g 

ira*u sfet, n 2 ( awxrx > asBjRtfitflais-fr 

UV (IfiJrHK) fe±l*tV'>'£fflVv£§&fc:l 0 

-y^'DDQ) , wmmwrnMrnm < s i 

O2) , WIKfBftl (DPVTPfeil/'DPAVB 

i ) , «^±AJifflww ( a 1 q ) , mmmwm < 

!t„ ^fe, DPVTP, DDQtSil/DPAVBi^ 
jt^^Tia^ ( 7 ) s Tl£^ ( 8 ) fei^'TIB^ ( 9 ) 

[0084] 
Ut7 1 



— CH 



OKO>ch= 



<2) 



(7) 



[0085] 



40^ [0 086] 
[ft 9] 



CI 



CI 



(8) 



(12) 
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2 1 



2 2 



Co] © 



[0087] ( 2 ) W»E L3£?0>SB§ 
&V>T\ 1 X 1 0" 6 To r rC0*SSt^ 

6 0 0 Acolg 1 <7)*H^##;ii. J¥$ 5 0 AOS! 1 com 

mmmmm. mts 4 o o A^siMi, K200 

Atom^-aAJl. H J^'J?^ 2 0 0 0 A<0PiffiJi2rJi& 
t=«JB LTlTfilE Lfit^ fcfcfc . i^, II »»i 

?t ^'UIPI 7 9 n T — y H J: V D D Q £ |hJB# L , if 
y'^n^T-y^*aJKSr 5 0 A/#i: U D D Qco 

mmmm.it i a/#£ ut. trz, micommmMmm 
mz&jtz-t &mzi±, s i o s ( i< x <2 > ^#3$ 

J8£lA/#fcL^ ifc, *«^M*?FM-?-|>l^t; 
(i, D PVTPfc il^'DPAVB i ^IrW^SU DP 
V T P 5 OA/fpb L, DPAVBiOl 

igtt=ji:. A 1 q^#aJSSr2A/#^ LA:* 3 

#i: L . 'J ^-^AO^MSSr 0 . 1 A/»k Ltz . =Sr 
iA *«f63teSO^^A>FiffiJiOffM4-r-oreBi±. - 

[0088] ( 3 ) ^TtSE LS^OfHB * 



(8) 



v omije £ erara t . ; o fc # wtsfsii 1 . s 

HE L*f * 1 OmA/c m2T«^iB«jL^i: £ 

^ , iooo i$igi&£& i> u - ? «aw>»£i±a 6 

[0089] [ HfifiM 2 ] HJf M 2 X'it , HWJ 1 

fcOfc, TIB^C (10) tIS^I»TPDP (3$ ( 1 
0) tK mtiil^ntt, 0CDlgft-C& 

§o ) as^umm. (fisjti oo:5) zm^tztefr 

it. SSI^lfcB«££«EL*^£f|*U 

Ii8 2cd/m ! tfcl 3&}tMim&X'fo~otz, 4 
fc, #^>^*«E L*f * 1 0 mA/c m^-C^ESS 

igi&L^fc ioo omHaeiflat u-^«sj<o« 

[0090] 
[£10] 




(10) 



[0091] mmm 3 ] *jsm 3 xu . mm 1 o# 

ffcb 0 fc. A>f PMMAfcJ;ylttt»J 
^fcLTT^^EVF-TBM^ (fiSJtl : 1) fcffl 
^fc«*4i. HM^Jl fcH«(c£«EL*F*f|*U 
8 v*5iI8WEE£ EffiOn LT«3fcttJB£fiHi L/i . * olS 

ffl&tmi 7 6c d/m 2 -c* o , mtmtm^xh^ 

tz, £tz, WfeiX^WtlELS^Sr 1 OmA/c m 2 T" 
JSVSEIOII Lfc fc £ 6, 1 0 0 0 B$[3ii£&&t> U - ?m 

[00 92] [HSSM4 ] HJSM4 T(i . HSfiWI 1 

^ gEAStiittS A 1 q<7)i$h OC, L i 2 O Sr 1 0 A 

2 0 k/ c m*CDMMMg.X' 2 0 0 A^0J9$ IzmmM 

mLxmm.Ltzi3.Mt, mmi tmmiz^mELm? 



-f-Oi: #O^M3W*(i8 3 c d/m*X'fo 0 , 
mLXh-yfz* &tz, iWrflELffJlOmA 
/ c m2 *CS«StB» Lfcki%. 1 0 0 0 UtrBlMilSf* 

[0093] [JtJRffl 1 ] JrbK^J 1 "Cli, 1 fcfe 

40 v&MKtmmtxm&niifetp^ti&irtt. mmmit 
mmiz^MELm^zimL. svcommm&trmaL 
x^mm^nmLtz. ^^iss, mwLmmt2. 2m 

A/cm ! J:5:l Z<Vb£cr>?£tiMmt4 1 c d/m 2 

i o m a/ c m* Tje«saB» L/ih;^, 1 

0 0 0 B#P H 1Siifl: U — ^ L , «J±^' 1 1 V 

4T±#L3to 

[0094] [ Jt«^J 2 ] Jrb^CT 2 T(i . mm 1 Tffl 
S50 L^ofclSiWi. 96*WlfcH«fc:#llE 



2 3 

#L<ffi<2r9. ^k#<7)fS3B»K{£3 0 c d/m 2 
L*?£l 0mA/cm*"C«8BBl&Lfc 1 

[00 9 5] 

•5, &W&m (-WtU. 1SWEE7VJ31T) tcfe 
vvc s fM»£Di*i± (-Wfc LT, M«K3 0 c d 

Igt-fttfifcfcJ: 0, ffiVEBU (-flit LT, USE 
H^*?«3 0 c d/m*J2Lh) £1W>*1flE L3g^£ 
[0H^fft#=»£] 

[0 1 ] IfS 1 WSSJBKBfcfcltS^WE L*?c«M0 

[03 ] m3commmmiz&if&nm&mmw<?>®mM 
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2 4 

[043^3 onssff^sstfc tt h m^mmmmcommm 

[05] fie*«#«E Lm=remwm?3b h {^<n 

1 ) . 

[06 ] M*0#«E LSH^WrH0T£>& ( 

2) . 

[W^iJBJ] 

1 o mmm 

12 ^l^*M¥##:M 

io 14 mi cr>mmm<sjmMm 

16 *«3BfcJB 

is m2(7)mmnmmm 

2 0 SS2<0*»¥3Eftc* 
2 2 



20 



102 ^fUELSTf 

mm 
2 1 2 f mmm 



24 
10 0 
2 0 1 
2 0 3 
2 10 
2 11 
2 12 
2 1 2 A 
2 13 
2 1 3 A UnEWft 
2 14 

2 2 1 ffiSR 



[HI] 



[02] 




100 : =£*EL*^ 

r 

22 : ftM 



,20 : &2 0Wtt±HMM 
,18 : $2®ft^Bil 

,14 : £l®tt««ftVl£jS 
,18 : SlOWttHMtttJa 



.10 : &mm 




,22 : £flUI 
,24 : €^&AJi 

,14 : &l£>&4Mffi|*&jg 



18 : fM®^«*MM*Ji 



(14) 
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[03] 



201 



211 




r 



V 



[05] 



201 



[04] 



40 

T 



V/////////////A 



38 



[06] 



.34 



✓ 32 

✓ 30 



58 : £«jR 

•52 : sn<D*r«jB 

,56 : »3©^««| 

'54 : ^20f« 
' 50 : &^Ji 
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